Abstract. To 
Basal secretion of [131I]T4 and [131I]
T3 from rat thyroid lobes prelabelled in vivo was quite low, but in the presence of 10 mU/ml bovine TSH a marked stimulatory effect was observed. The stimulatory effect of TSH was completely abolished by leupeptin. This was associated with marked inhibition of lysosomal proteolytic activity, suggesting that the inhibitory effect of leupeptin on T4 and T3 secretion could be attributed to its inhibitory action on proteolysis of thyroglobulin. Further evidence for an inhibitory effect of leupeptin on intralysosomal hydrolysis of thyroglobulin was obtained when thyroid lobes were incubated with 131I-in the presence and absence of leupeptin and TSH. The crude lysosomal preparation was fractionated on a Percoll density gradient, which separates 131I-containing particles into a dense peak containing purified lysosomes and a buoyant peak containing pinocytotic vesicles. A marked increase in the 131I-content of the dense peak was observed in the presence of TSH + leupeptin. Analysis of the 131I in the dense fraction by sucrose density gradient centrifugation and by SDS-polyacrylamide Ina previous communication from this laboratory we described a procedure for the purification of thyroid lysosomes . We later reported In vitro incubation of rat thyroid lobes Thyroids were removed with their attachments to the trachea as described previously (Okamura et al. 1979) . Three pairs of lobes were pooled for incubation in 5 ml of Eagle's medium in a 50 ml glass stoppered flask. Minimum essential Eagle's medium was supplemented with 2.1 g/1 NaHC03, 0.292 g/1 glutamine, 0.02 µ , ammonium acetate, as previously described (Yoshinari 8c Taurog 1985) .
Sucrose density gradient centrifugation
The purified lysosomal fraction was solubilized with 0.1% Triton X-100 and freeze-thawing . After Distribution of 131I and acid phosphatase activity after Percoli density gradient centrifugation of crude lysoso¬ mal fraction from lobes incubated in vitro for 4 h with 131T in presence and absence of leupeptin. TSH (10 rail/ml) was present in the incubation medium. extent in the lobes previously treated with leupep¬ tin. In this case, the level of activity was as low as that observed when both leupeptin and pepstatin were added to the proteolytic assay mixture.
These results support the conclusion that the initial lobe treatment with leupeptin had little or no effect on the pepstatin-sensitive (cathepsin D) activity of thyroid lysosomes.
The results in Fig. 2 . The dense fraction represents purified phagolysosomes, while the buoyant fraction con¬ tains pinocytotic vesicles together with other cellu¬ lar organdíes.
As shown in Fig. 3 For these experiments, the lobe incubation and isolation of the dense (lysosomal) fraction were performed exactly as in Fig. 3 . The 131I in the purified lysosomal fraction was solubilized by treatment with Triton X-100 and freeze-thawing, and analyzed by sucrose density gradient centri- Effect of leupeptin on distribution of lysosomal 131I after sucrose density gradient centrifugation. Rat thyroid lobes were labelled in vitro by incubation for 4 h in a medium containing 131 and TSH (10 mU/ml), in the presence and absence of leupeptin. The purified lysosomal fraction was isolated by Percoli density gradient centrifugation and treated with Triton X-100 and freeze-thawing. The solubilized 13II was applied to a 10-40% sucrose gradient, as described under Materials and Methods. íugation, as shown in Fig. 4 Fig. 4 ). This is better illustrated in Fig.  5 , which shows the results of a similar experiment in which SDS polyacrylamide gel electrophoresis was used to examine the proteolytic fractions. It is apparent from Fig. 5 (Fig. 2) . Proteolytic activity was significantly reduced in the lysosomes from lobes incubated with leupeptin, with or without TSH. Moreover, addition of leupeptin to the proteolytic assay mixture produced a much greater inhibitory effect on lysosomes from lobes that had not previously been incubated with leu¬ peptin (Fig. 2) 
